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Assessment of fish populations by visual counting techniques and observations of fish behavior can be conducted from a submersible at depths greater than the limits of SCUBA (Uzmann eta/., 1977; Shipp and Hopkins, 1978; Lissner, 1979; Parker and Ross, 1985) . Enumeration techniques are continually being refined. Methods of determining the field of vision (Zaferman, 1981) from submersibles have been developed, and comparisons of count techniques (Shipp, 1983) have been conducted. Although submersibles have not been reported to cause noticable changes in fish behavior (e.g., Barham eta/., 1967; Grassle eta/., 1975; and Shipp and Hopkins, 1978) , attraction or avoidance responses of fishes should be documented, where possible, for incorporation as a density "adjustment factor" in the estimate of population density/size. This note reports the avoidance of a submersible, especially the artificial lights, by the yellowfin bass, Anthias nicholsi. 2 • The submersible's position on the bottom was determined by tracking a pinger on the vehicle with a Honeywell RS-7 short baseline acoustic navigation system from the RIV JOHNSON; relocation by the RIV OREGON was facilitated by a small air bubble leakage by the submersible which was used to confirm its location on the chromascope.
METHODS

During
RESULTS
Chromascope recordings repeatedly indicated aggregations of small fishes distributed in the water column from the top of the ridge to a height of 24 m ( Fig. 1, left) . Similar aggregations were not confirmed visually by observers in the submersible. When the submersible was operating normally with lights on, we found Anthias nicho/si very near the bottom or in rocky rubble. Chromascope recordings in the proximity of the submersible at the ridge edge did not indicate dense fish aggregations in the water column (Fig. 1, middle) .
After the submersible lights were extinguished, fish were observed above •Reference to trade names does not imply endorsement. the bottom both visually and with the Chromascope. Within 5 to 10 min. after the lights were turned off, small A. nicholsi were observed slowly rising from the rocky rubble to various heights above the submersible. Aggregations of small fish were seen with the Chromascope up in the water column near the submersible when the vehicle lights were off (Fig. 1, right) . Once the fish had risen from the bottom, turning the submersible lights on caused them to rapidly return to a near-bottom or completely hidden position in the rubble. If the lights in the aft section of the submersible were out and forward lights were on, aft compartment observer, Mike Russell, noted that most A. nicholsi near the bottom remained just outside the "edge" of the field of light forward and beyond the view of the forward observers. Anthias nicholsi was positively identified as the fish species avoiding the submersible's lights. Identifications were made by comparing notes on color patterns of specimens observed near the bottom with five specimens (14 to 16 em SL) obtained from the stomach of a greater amberjack, Serio/a dumerili (129 em FL), caught by bottom long-line in the vicinity of the observations.
DISCUSSION
The behavioral response of yellowfin bass to the normally operating submersible (lights on) suggests that this species, and possibly others, from this deep-water habitat, might be better enumerated visually under ambient light conditions. The species of commercial interest in this habitat are the snowy grouper, Epinephelus niveatus, the blueline tilefish, Caulolatilus microps, and the tilefish, Lopholatilus chamaeleonticeps. Counts of these species should include an evaluation of the effects of the normally operating submersible on their behavior. Observations of fish behavior suggest that, in general, A. nicholsi, L. chamao/eonticeps and Gephyroberyx darwini (slimeheads) avoided the submersible by hiding in the rocks and burrows, although occasionally individuals of each species did not hide (or only slowly proceeded to a hiding place) allowing photography under full light. The groupers and blueline tilefish did not noticeably avoid the submersible. Parker and Ross (1985) , who conducted diver observations of the response of fishes to a submersible, reported that greater arnberjack, s. dumerili, and gag, Mycteroperca microlepis, were sometimes attracted and other times repelled by the submersible, while other species did not seem affected.
Fishes over shallow reefs have been reported to react to diving lights at night in different ways. Luckhurst and Luckhurst (1978) reported that several species avoided strong lights, but neglected to name the species. Stark and Davis (1966) noted that most shallow reef species were immobilized by 30-watt diving lights in a proportion to light intensity (probably due to proximity of the light); rapid avoidance of the light beam occurred occasionally but was not consistent for a given species. This variability in behavior may account for the fact that A. nicholsi were occasionally photographed near the bottom, completely in the open when the submersible lights were on. Although some individuals remained in the open, within the area of light from the submersible, (1) they represented only a very small percentage of those in the area, (2) they were much closer to the substrate than previously, and {3) they would hide completely when approached closely.
Visual techniques have great potential for enumerating groundfish populations, but their limitations must be understood prior to correct ir:terpretation of the resulting fish counts (Sale and Douglas, 1981) . Each technique should be validated by comparison of the results with those from a completely different method prior to incorporation into a standardized population assessment program. In the near future, it may be possible to measure the reaction of fishes to submersible operations during count transects by quantifying changes in distributional patterns with remote underwater television or high resolution acoustics. In the meantime, more quantitative comparisons between submersible observations and counts from video cameras (Lissner, 1979) , trawl catches (Uzmann et at., 1977) and SCUBA divers (Parker and Ross, 1986) would help to evaluate the relationship between fish behavior and variability of counts. Even during the limited dive time of a research submersible, valuable insight may be gained from repeatedly directing a small proportion of each dive to validation of the technique and behavioral objectives. 
